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In this thesis, we use the “Firm value models”to analyze the Default 
Risk, because the Credit Risk always has important effect in risky bonds’ 
pricing. So we must find a suitable mathematical model to describe the 
movement of firm’s value. There is an assumption of constant volatility in 
Merton’ theory. But, the researches show that it doesn’t accord with the 
reality. So more and more studies concentrate on how to extend this assumption 
and calculation. 
Not only do stochastic volatility models explÿain the basic shapes of 
smile patterns, but they also allow for more realistic theories of the “term 
structure” of implied volatility. In order to generate a pricing formula 
that is appropriate for the case where volatility follows an autoregressive 
and mean-reverting stochastic process, a large and growing literature 
suggests that this case is empirically relevant; we use the function of 
Ornstein-Uhlenbeck process to describe stochastic volatility. At the same 
time we can make sure that volatility is posiive. 
Now, we must face the incomplete market and have more parameters in the 
procedure because of the existence of volatility risk’ price and the utility 
functions. At same time, it will make the partial differential equation of 
pricing become more complex and hasn’t any closed-form solution. So we will 
derive an approximate solution of this equation as the price formula of 
defaultable bond under the incomplete market by using the solution function 
expansion according to 1−= αε and the methods of solving Poisson 
equations. Then, we will generalize the result to some different payment 
functions and the situation allowing bankruptcy ahead. 
At last, we use the statistic methods, such as regression analysis and 
least-square method to estimate the parameters of the approximate pricing 
formula. It ensures that all the procedures of calculation are applicable 
and practical. 
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第一章     导  言 





























































































看跌期权，执行价格则是根据公司资产 V 签定的。在这种情况下，执行价为K 的债
券支付额是： ),min()0,max( KVVKK =−−=Φ  
风险中立测度Q 下公司价值的动态变化可以规定为一个标准几何布朗运动： 
tV WdrdtV
dV ~σ+=                                             (1.1.1) 




使得 V 是测度 Q 下的鞅。这样，风险债券 t 时的价格 ),( TtP d 就可通过求解相应的
偏微分方程(PDE)，由布莱克-舒尔茨期权定价公式给出如下： 
)()(),(),( dNVtTdNTtPTtP V
d −⋅+−−⋅= σ                    (1.1.2) 
















































































)()( tTrd ketV −−=                                             (1.1.3) 






公司价值就不会再下跌。Black 与 Cox 求得了此时债券价格的封闭解，同时假设股
息是连续派发的, 而且是与公司价值成比例的。 
Brennan 和 Schwartz（1980）也对违约进行了探讨，并建立了类似于 Black 与
Cox（1976）的模型，但他们是在其可转换债券模型中应用了连续违约边界，并求


























































ct =λ                                             (1.1.4) 
这里 c,d 是常数，S 则是缩水了的公司价值，即 tS SdWdS σ= ，Wt为标准布朗运动。 
不妨将 d 看作公司负债。可以知道，随着 S 趋于 d，违约密度将上升到无穷大。

























































),(σμ +=                                        (1.2.1) 









































































       (1.2.5) 
其中常数μ 是标的资产（如股票）的期望收益率，即漂移率， )( tyσ 是资产的波动





































           (1.2.6) 




























            (1.2.7) 
波动率遵循算术Ornstein-Uhlenbeck 过程（简称OU 过程），具有自回归和均值
回复特性。在此模型下，他们假设 tt dZdW , 不相关，即ρ=0，从而可以得到明确的
关于股票价格分布的解析解。而且利用他们模型的模拟仿真所得的结果与真实情况
也有不少相似之处。但是运用这个模型隐含着必须要对参数α、β、m 有合理的选
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同年，Heston 还与 Nandi 提出了一个用一般自回归条件异方差(Generalized 
















                                          (1.2.9) 








22 )( σβσασ +−=                                   (1.2.10) 
比较二者可知，GARCH（1，1）用 22 tσβ 代替了 tV1β 。 
5. 随后人们又提出相对于以上两个模型的二分之三模型（the 3/2 model）： 
ttttt dZdtmd 2
3
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